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Impact of Plate Size on Peak Cladding Strain 
 

Case Study: A typical monolithic plate will be simulated with different cladding thickness surrounding 

the “meat” which remain the same at all cases. The nominal case is a symmetric plate with plate size 

of L1P754 in experiment RERTR-12. Total of three cases in addition to the nominal case were 

simulated. One case with cladding thickness of 1.4 times that of the nominal case (thicker cladding) 

and another two cases with cladding thickness of 0.85 and 0.75 times the nominal case (thinner and 

thinnest cladding).   

Model: a 2-D model of L1P754 monolithic plate. 

Due to symmetry, the cladding strain will be estimated as following: 

- One path will be defined at the top clad surface 

- The cladding displacement at the top face will be determined (UT) 

- The strain is then defined as = U/ one-half of plate thickness 

- Maximum strain will be determined. 

 

Cases: The following four cases are simulated 

 

 

 

 

 

(case00) - Plate dimensions of nominal case  

 

 

 

 

 

(case01) - Plate dimensions of with cladding thickness = 1.4 times the nominal case 
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(case02) - Plate dimensions of with cladding thickness = 1.2 times the nominal case 

 

 

 

 

 

(case03) - Plate dimensions of with cladding thickness = 0.75 times the nominal case 

 

 

 

 

 

 

 

 

 

Spatial fission density distribution along the meat
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Results and discussion 

The simulations were completed successfully in all cases and the coordinates of the top surface of the 

cladding were determined and the strain was estimated along that surface. The figure below shows 

the strain along the top cladding surface in all cases. 

 

Figure 1 – Engineering strain along cladding top surface with different plate size 

 



 

As shown in figure 1, it is obvious that the peak cladding strain in all cases is observed in the vicinity of 

either of the maximum fission density locations (or both as in the nominal case). The following table 

lists the value of peak cladding strain and position at which it occurs in each case: 

 

Case Peak cladding strain % X position (mm) 

Case00 (nominal case) 16.1, 16.3 6.75, 93.08 

Case01 (thicker cladding)  14.09 7.35 

Case02 (thinner cladding) 19.62 6.5 

Case03 (thinnest cladding) 23.71 6.39 

 

 

 

Figure 2 - Simulation results showing decrease in peak cladding strain as the cladding thickness 

increases 

 

 



According to figure 2 and the numerical values in the previous table, as the cladding-to-meat ration 

increases, the peak cladding strain decreases. This can be explained as the larger the cladding content 

of the plate allows the cladding to accommodate larger deformation. Furthermore, the change in 

plate size does not only influence the peak cladding strain but also has a visible effect on the cladding 

strain profile.  

As the cladding content of the plate decreases, concentration of deformation seems to be more 

localized around the position of the peak of the fission density. Thus, the cladding-to-meat thickness 

ratio can be utilized as a parameter to control the influence of fission density on the cladding strain 

profile. 

Thus, it is concluded that the peak cladding strain decreases as the cladding content of the plate 

increases. For certain spatial fission density along the meat section, the clad-to-meat ratio has a 

significant effect on the cladding strain profile.  
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